ABSTRACT OBJECTIVES: The aim of the present study was to determine the prevalence of low back pain (LBP) in industrial workers, check for possible LBP related risk factors and investigate the associations between physical activity and severity of low back pain. METHODS: We conducted a cross-sectional study among 430 workers of an industrial company over the previous 12 months. The industrial workers were given questionnaires and assigned to two groups: (1) 
INTRODUCTION
Low back pain (LBP) is one of the most signifi cant medical and socioeconomic problems in modern society. 1 The main predictors of back pain include physical stress (e.g., prolonged lifting, driving, forceful or repetitive movements involving the back), psychosocial stress (e.g., highly perceived workload and time pressure, low control and lack of social support at work, personal characteristics such psychological status and tobacco use), and physical characteristics (e.g., obesity and height). 2 LBP prevalence is related to the type of occupations such as driving, manual handling and occupations that involve a lot of improper body movements. 3 Work-related physical exposures, especially heavy lifting and manual materials handling, working in awkward postures, and whole-body vibration, are well established risk factors for LBP. 3, 4 Personal health factors, such as smoking, overweight, and lack of physical activity, are often listed among the most important risk factors for LBP, but the scientifi c evidence is surprisingly vague and inconsistent. 4 Low back syndrome, although self-limiting in most cases, leads in a small percentage of patients to chronic problems that can be very costly to manage, and those cases that resolve are prone to recurrence at a rate of up to 90%. 5 Over a third of the handicap burden may be linked to environmental and psychosocial factors. 6 Primary care treatment of chronic LBP is associated with modest or no improvement. 7 Exercise therapy is a management strategy that is widely used as a treatment for LBP. 8 The theoretical arguments against bed rest and for the management of back pain by activity have been reviewed elsewhere. 9, 10 Multiple trials show that advice to stay active and to continue ordinary activity as normally as possible is likely to give faster return to work, less chronic disability, and fewer recurrent problems. 9 The aim of this study was to determine the prevalence of low back complaints in industrial workers, to assess occupational risk factors related to the presence of LBP and investigate the associations between physical activity and severity of LBP.
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MATERIAL AND METHODS
STUDY DESIGN AND DATA COLLECTION
A cross-sectional study design was utilized. Selfadministered questionnaires were distributed among the recruited industrial workers. They answered to the questions under the guidance of research assistants.
STUDY POPULATION The job titles were categorized into blue-collar workers (production workers) and white-collar workers (offi ce workers and managers). Seven main occupational groups representing those who perform similar work under similar working conditions were identifi ed as follows; drilling, blasting, mucking/ loading, tramming, rock-breaking, supervisory, and engineering. These occupations are directly related to the production and are therefore involved in prolonged standing, twisting and turning, lifting of heavy loads. In this study, physical load was assessed by detailed observations at the workplace among a random sample of workers within each occupational group. The categories of trunk fl exion that were observed were defi ned as neutral (< 30°), mild fl exion (30-60°), extreme fl exion (60-90°), and very extreme fl exion (> 90°).
We created two groups according to the answer to question (1) without LBP, (2) with LBP. Group two was then divided into three subgroups according to the answer to question (a) LBP without irradiation, called mild cases, (b) LBP with irradiation above the knee, (c) LBP with irradiation below the knee, called serious cases.
Physical exercise (walking, bicycling, swimming, etc, weekly during the preceding year), at least 20 minutes per session, classifi ed as 1 = everyday, 2 = 2-3 times/week, 3 = not at all.
QUESTIONNAIRE SURVEY
The participants completed a self-administered questionnaire at their workplace. The fi rst questions described the worker and his work station according to known risk indicators: sex, age, weight, height, smoking habits, duration of employment, physical activity profi le, regular physical exercise, and manual lifting of weights, uncomfortable working positions, and means to achieve good quality work. The main items of interest in the questionnaire were experience of LBP within the past 12 months, the severity of pain, and whether or not it was work related. During the past year have you experienced low back problems (back ache, pain, discomfort)? If the answer was negative, no further questions were completed. If the answer was yes, the occupational physician asked another questions: pain with or without radiation, pain referred above or below the knee.
ELIGIBILITY CRITERIA Inclusion criteria were age from 18-65 years, willing and able to give informed consent. Workers with occupational or non-occupational accidents affecting the lower back were excluded from the study.
ETHICAL CLEARANCE
The study was approved by the Ethic Committee of the Faculty of Medicine, University of Kosovo.
STATISTICAL ANALYSIS
The dependent variable adopted in this study was the presence or absence of LBP, in order to estimate the prevalence of LBP in industrial workers. In the statistical analysis differences between normally distributed continuous variables were tested with the Student t-test and differences between categorical variables with the chi-square test (χ 2 ). For the continuous data, Mann-Whitney U test were applied. Univariate logistic regression models were used to compute adjusted relative risk (RR) and their 95% confi dence intervals (95% CI) for the various symptoms and causes of, with LBP as the dependent variable. Wald statistics were used to estimate the 95% confi dence intervals around the RR. Statistical analysis was performed with SPSS 13.0 software. A p value < 0.05 was considered signifi cant.
RESULTS
During the two months of data collection, 489 workers were interviewed and 59 refused to participate. So 430 questionnaires were completed. The response rate of the questionnaire was 87.9%. Table 1 summarizes the personal details of the workers who participated in the study. Altogether subjects worked in white collar occupations, and The associations between the physical activity and the severity of LBP are shown in Table 2 . The severity of LBP was signifi cantly correlated with regular physical exercise. There was a signifi cant association between physical activity and severity of LBP (p < 0.01). Of the 265 subjects of LBP, 112 (42.3%) had mild pain, 58 (21.9%) had moderate pain and 95 (35.8%) had severe pain.
The number of workers with LBP among the white and blue collar workers according to the work-related physical risk factors are shown in Table 3 . Table 4 presents the results from multiple logistic regression analysis as related to risk factors. Trunk fl exion was a risk factor for occurrence of low back pain among production workers. Among blue collar workers with mild and extreme trunk fl exion the RR for LBP increases 2.6 and 3.5 compared to neutral trunk fl exion.
As risk factors for occurrence of low back pain among production workers were lifting of loads. Lifting < 25 kg, and > 25 kg increases the RR for LBP 2.9, and 3.5 time respectively compared to no lifting conditions. With the same signifi cance as risk factors for occurrence of low back pain among production workers were pushing or pulling heavy loads. Pushing or pulling heavy loads < 1 time/hour and > 1 time/hour increases the odds for LBP 2.9, and 3.5 time respectively compared to no pushing or pulling conditions. Exposure to whole body vibration was the signifi cant risk factor for occurrence of low back pain among production workers (RR = 1.7, 95% CI [1.0;3.0], p = 0.05).
LBP in the white collar workers did not correlate signifi cantly with trunk fl exion, lifting of loads, pushing or pulling heavy loads, exposure to whole body vibration, and ability to change posture regularly.
Mild trunk fl exion, lifting of loads < 25 kg, pushing or pulling heavy loads, exposure to whole body vibration, and ability to change posture regularly did not increase signifi cantly the RR for LBP in white-collar workers.
DISCUSSION
We studied the prevalence of LBP among industrial workers in order to describe the occurrence of LBP. The hypothesis that was considered in this study was that LBP would be highly prevalent in industrial workers since they spend much of their time in the seated position frequently twisting and bending their torsos, are exposed to whole body vibration, awkward postures and load lifting. The low back pain prevalence was 61.6% among industrial workers, which is consistent with most of the epidemiological studies investigating the 12-month LBP prevalence in workers. 3, [10] [11] [12] [13] According to the literature, manual handling of materials, heavy physical work, frequent bending and twisting, lifting and forceful movements are relevant risk factors for onset of LBP. 14, 15 Sitting has been associated with risk of developing LBP. 16 No association was found between weight and height and the prevalence rate of LBP. This is in agreement with the fi ndings of other researchers. 12 There was signifi cant association between physical activities with severity of low back pain in our study population. Less activity employees had more severe LBP than the others.
This fi nding is consistent with the results in another study 13 where regarding exercising habits only a small proportion (12.1%) of their sample participated in regular exercise which suggests that industrial workers are mostly non-exercising individuals.
A review of patients with LBP considered smoking and low levels of fi tness as risk factors of the occurrence of LBP but found no associations between leisure time physical activity and LBP. 17 Some earlier studies have shown a small-to-moderate association between higher body weight or lack of physical exercise and LBP. 4 Multiple logistic regression models have revealed that signifi cant determinants for predicting LBP occurrence are extreme trunk fl exion, heavy lifting, and exposure to whole body vibration. The occupational physical risk factors for LBP (i.e., awkward postures, heavy lifting, and whole body vibration) were, as expected, signifi cant predictors, but not uniformly across all workers. Among 430 workers included in the logistic model, LBP occurred signifi cantly more often among blue collar workers reporting manual material handling of weights and uncomfortable working positions. Blue collar workers comprise a unique occupational group characterized by heavy physical labor with high level of force being exerted.
As reported in other studies 11, 18 , this study also found LBP to be associated with increasing workplace activities heavy lifting, whole body vibration and extreme trunk fl exion. Risk factors of LBP are known to include workplace activities such as heavy load lifting, repetitive tasks and awkward working postures, while demographic characteristics and psychosocial factors are also known to be important predictive variables. 12 Heavy lifting and whole-body vibration had a relatively strong association with LBP among the blue collar workers. Extreme fl exion of the trunk had a modest association with LBP among blue collar workers. Considering the European defi nition of manual handling of materials, this relation is exactly what should be expected: manual handling of materials is defi ned as any transporting or supporting of a load, by one or more workers, including lifting, lowering, pushing, pulling, carrying, or moving of a load, which by reasons of unfavorable ergonomic conditions, involves a risk particularly of back injury to workers. 14 The fi ndings from the present study are in the agreement with the results of two recent reviews of the literature on physical risk factors for LBP, which also showed that the evidence is strongest for trunk fl exion and rotation, manual material handling as risk factors for low back pain. 19, 20 This indicates that the lower back pain problem in the power plant company was serious and needed resolving. Back symptoms were found to be the most prevalent among blue collar workers. This could be attributable to awkward working postures, manual material handling, which were common at almost all workstations and job activities observed. This implies that interventional programs are necessary to prevent or reduce physical exposure to the lower back risk factors in these regions.
A particular strength of this study was that all subjects worked in the same company and were comparable for several factors such as cultural and socioeconomic factors. Limitations of this study are that psychological factors were not addressed and thus their potential infl uence on occurrence of LBP could not be established. Future research might include the infl uence of psychological factors on the occurrence of LBP.
CONCLUSIONS
LBP is highly prevalent in this company. Flexion of the trunk and lifting at work are moderate risk factors for LBP. An ergonomics interventions program in the workplace should focus on eliminating awkward postures, manual handling of heavy loads and designing sitting-standing workstations on the production line.
